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o-m&ft&m i9,m&st& dna 
m ^«&^#«*»**, jp#*Hjjii«teR«.jiL«* 

* 3 - o - wsmmm » tt^swffi*. 



i 

00 



525 

C/3 



s - :s -. s - : .. s -.- s '-#:2 

ft gj g » j 

K -Jft#*tt#fc-**Zirt/ff* 3-0-$£### 19, *#«£*-f 

SEQ ID N0:2Jff^ft4l&*#*ltt£ft« &til4fejfttf£4fr. 

5 ##|£;frJj SBQ ID NO: 2 0f#tt*,£*#*l£^ 95%ttfcEte. 

3, *M*fl*#2 0rafctt#|fc. SEQ ID NO:2£r^tt«,& 

(a) ^«^^^SEQ ID NO:2/ff^ft4MU**ltt£ft*#ft&. ttk 

(b) (a) s#hW#tt#*; * 

(c) % (a) a (b) intent 

5, 4 #r*£tt#&#!£ ? *4*fcfcf-Jff*#***fc***A* SEQ 

ID N0:2J^fc|fcfc#7!ltt#& : B : &. 
15 6. *pfc#)£# 4^at«F#*»*. ##fc£^Jtf3fe#*#*ft#*l'&'Mr SEQ ID 
N0:1 + 46-573 #ft#?'Ji£ SEQ ID NO: 1 + 1-1373 ^^^1. 

7, ~ft&#ftM£® : &M&&Mfr> iMMEfci 1 *****!** 4-6 tWft 

20 -^^i^JIfe: 

(a) ffi^fj^^t7^fii^^^«^#«##^^i^lfe; * 

(b) jflMI* 4-6 tW«t-*tfl**M*#***#ft***W*-±ftifc. 

25 (a) **dt**Z,*)ff# 3-(H**2»#»19*#T. 

(b) A##4fr + ^* lB****Z-*/ff* 3-0-#H##B| 19 

^##B| 19 4*JM4£<frtttt*. 
30 IK -^*«*i«1S-#lt*tt***ttft^. ##4tfc-f fefll***U ft** 
#tt*#*l**Z*«ff* 3-0-#£&#B| 19 tt»tt«4fc^4fc. 
12. j«i&m%r&nffi#.$lik&%l> *#<t*^fe*SBQ ID NO:10r*tt#*# 
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15, 1-3 4-^^-^J^^M^#J^^a^, JMME^fcJ&JH 1 * 

16, *P&#1££ 4-6 *ft&~frm%£ffT&tt&$Lfr J 3-$l&%> *#^i£^^^# 

^t#^)ff^lf^^. j£4t%TM&£®&ft 

17, 1-6 Sl 11 + ft#-&#]3^#rS£&£fl^ #&#«&3£ttiM^ 

^^^M^^n^^^^^M^^^^n^^^Mi^ 3- 

0-$J£##B| 19 ^M^ft^M^-^. 

18, fefljt* 1-6 A 11 +W«-*t*l**^*W#*t. #*#***-fr*ttJ& 




ft&tejk&&®**&&#6l$&&&iLB| ( AT) [Rosenberg, 
10 R. D. (1978) Annu. Rev. Med. 29, 367-368], jtfi^dk 1: 1 ft AT £^8$^$ , #$l 

#l|$:ft [Rosenberg, R. D. , and Damus, P. S. (1973) J. Biol. Chem. 248, 6490-6505] . 
ft&mfa& : fi$L%LZ J $t}ft%%$r€l (HSPG) ft:#tt^fllA*i*AT*i&*tiL*tt 

4kfc. AWlH*jMrfc#*jMMME. hspg tt&A*4^£*tt*##tt#* 

15 Sfcl&^&flf* (HS) ttft$#*itt*Zj*ffF* 3-0-#&##* = >h@* 

WFIltl.^tAiffttilrlfHWH****^*^* 3-0-#4fc##B|( 3-0ST) [Shwo 
rak, N. ¥. , Fritze, L. M. S. , Liu, J. , utler, L. D. , and Rosenberg, R. D. (1996) 
J. Bio 1. Chem. 271, 27063 -27071]. HS &M $J tfc^ 1^ HS tfMMMEjg" 

HS [Liu, J. , Shworak, N. W. , Fritze, L. M. S. , Eedlberg, J. M. , and 

20 Rosenberg, R. D. (1996) J. Bio 1. Chem. 271, 27072 -27082] . HS AT 

4&*W>Mfc**U«** ( Gin) , ^^^Mlli^ 

[Weinshi llboum, R. M. , Otterness, D. M. , Aksory, I. A. , Wood, T. C. , Her, C. , and 
Raftogia nisb.R.B. (1997)FASEB J. 11,3-14]. Jl¥ffi%&!$l 3-0ST## — >M3 

tM CXXGXXK^TD, GXXXXGK (S/T) PAPS — -f^ 

30 J|fc&i&*F ( 311-316 ^f-fe^»^^I^*H4fe##«IV^CGKLEKC4l5c 

3-0ST##i4^!ft3&ft. 




3-OST ftgiUttft*-********. jMMUF. 

*£$Att£At5 3-OST ^E*6*^±* 69JiW*^ttifP 47SW-ifett, # 
JfeB^ft«» 3-OST ^^^^igfejff* 3-0-#*##fi$ 19, 

HW*«* + --i:il«Ajc##^3irS3iatt**i*if* 3-o-^##si 

15 i9ttA#tf«, *tfl*JMNL*r. 

*JfcW**-^B WA*«^*4H^**Z,*ff* 3-o-^##e| 19 

*AWW*-^B*lF*ll^*il^*ftZ.*lp* 3-0-$£##@f 19 

20 ^Wisxf^i^i. 

*£?Btt£-*B W**«4^**r.*lf# 3-0-#£##g$ 19 

*Jlt«ttJ5-+Btt**#7#tf*JM!#lfr Sfc&£8Mf# 3-o-#£# 

25 #R|19A«IKft^4fe. #tt*U #W*J. 

30 £&#SEQ ID NO: 2 




(a) 4M**SBQ ID No. 2fUfcft#jtytt£fttt£g?ft; 

(b) ^#&« (a) 

IM^^^^^^JMIT^^-t: (a)^r^SEQ ID NO: 1 + 46-573 
5 &&}%>n\ ^(b)^^SEQ ID NO: 1 £ 1-1373 

20 

H®ilJ&^$ftDNAl£RNA, £ffWtt&J!M£jfeJl*tt. ft&%X&&&X4&. & 

30 ^l^lftai. 
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^^®fe^f^3-0-^^$##g|19^^„ 

19. &*J:ftttfUfcZ.MF* 3-0-#4fc##B$ 19 &$au&1^2ltfttt*jR-bft 
;*£-£-iH/±# . **&ttfF* 3-0-#4k##tf| 19 #JUtW*feA^A4t*^?!l^ 

&#$*&ij!f^. #J*P, "C-T-G-A" "T^ "G-A-C-T" p| 



^**tt#«^*4t*/**tt*ft*ttW*#T3ftfT** (Southern*** 
Northern***) &*±R9i*#rt&*&*4ltn**fr&to%±Rm 

^t^^#pHt7^, iPiiiiMEGALIGNa^ (Lasergene 
software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGNa^ pf##^ |?I 
W***»Clu8ter^tt5ttWfli*^^^| (Biggins, D. G. jo P.M. Sharp (1988) 
Gene 73: 237-244). Cluster^itistlar^^R^M ft *|##|# 

1£F*H*i£i±T5Ut#: 



100 

&^&**£Cluster&jft;fl;fc^#fl£ft#&fcJotun Hein W^ttA^^I^. 
l"ltt#E4£¥^*(Hein J., (1990) Methods in emzumology 183:625-645). 

"ftft" *P Fa, F(ab') 2 #Fv, 



i«**xmm, "fr&#}$L&z.m}ft% 3-o-**n##g$ 19" A«Mz.«4f 

**W*#T-*Mfr«r#Jft iUlZ.^*3-o-*jMt0*i9, #^*±£ 

&SEQ ID N0:2#r^tt&*&#?>J&j$ft. *jt«i||#Hif KAIft^Jft, 

A*. 

ttfUlZiftJF* 3-o-*^##^ i9*nM&4fF^9bttA»tlAlr#jft. 
4Ml^ttA4*tt*A**#M*-a*«; £#(ii)i£#-#, # + 



!g) (IV) ^tlt^^^^^Bli^^^^j^if^^ 

*#«*#7^*«M** (#&#&) , **&«H9A*SBQ ID NO: 2 ft 
&ft#^ti£J&tt£4*#*fljft. M««#tt«<l^^«#SBQ ID NO: 1 
*^W«f^tt#<*AAJ»J»ft»«r cDNA^/f +Jfe*^. 

1373 ^^f^c^^g 46-573 ft* J 175 ^ft£&. ft 

£&flf£ 3-0-#4£### 19 A* 3-OSTft$ft£;fe*B#Afe. 

**W**#tf**W*DNA#*jft*MIA#*. DNA#*&#cDNA, *@ 
4fi-DNA*Ax>A«rDNA. DNA-q-ft&*<ttt*£ji4ttt. DNAiTKJIi4i|« 
^AIIft^E^jH pT^^ SEQ ID NO: 1 E#?'J;fc 

A* SEQ ID NO: 2 thgriUfc&ZJk, fcJj SEQ ID NO: 1 Jft ^^Ife^ K#*|#IHHI 

«^ SEQ ID NO:2 ttjftA#jfctt#ft**fe#: **Aft#ft*||4#rt; 

*. fc***-**#*ft#fttt*ft % &&j£#A, te**A**-h&*#ft 

50%, 70*ttftfi|te) . *AW#JW^A*r#*#T^*ifeW^ifc# 

&#&*T££&#&#l!fc. + . '(1) 




)&fr$tft&8LT ft #P0.2xSSC, 0. 1%SDS, 60TC;j£(2)&&ftf;&p;fl£ 
>&M, i* 50K(v/v) ¥^JK, 0. lH^jk^/O. l%Ficoll, 421C#; j£(3)ft£^ 

SEQ ID NO: 2 ft 

5 

ttft H ttHkft3S>-frio>H*#* > 20-30 ^M£#&, J£#^£^50- 

* (* PCR) Kft&fti/jftg'ftft^ttftZjftOT* 3-0-#£##S& 19 #7#$#I&. 
.^JMft^^&Z^flf* 3-0-^4fe##S| 19 fcfc^ 

15 *ifeW»DNA^«^Jj|*tt^f D^SBftDNAd'ftJKteDNA 

£g#iM3ft;*r&£ cDNA##|ft^&. cDNA ft 

^^T**AH5*^4I0 W^*iBBfe^» mRNA #34*r$£#$k, J§;#i£ 

&#(Qiagene). cDNA -fe^atlfr (Sambrook, etal., Molecular 

Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). 3£-p]"^5!lW4k1&&tt cDNA^J$, *p Clontech ^ ft^ ft cDNA g 

25 TT^t*^*A3fc*cDNA^J* + #at*ifel«6«rifeH. PB. 

^): <l)DNA-DNAjftDNA-RNA*&; (2)#*£B# ft ft (3)*|&a 

*Z,ftJf* 3-o-#4k##g| 19 ft******-?-; 

30 £-fc££jiMO>h&#fc, 30>fs&#&, 50 >hft# 

100>N£#&. jlb^h, 2000 * 
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&#(4)#;>f&*, *JHfc*Z,*Jff* 3-0-*j$.£##6* 19*8*^^*6^ 
**/BA***#*iWeiterii*** f 8$#ft&&|#& (ELISA) 

5 

Jfc/8 PCR^7|trJ# DNA/RNA#;>f&(Saiki, et al. Science 
1985; 230: 1 350-1 3S4m4fciM^«#;Mt*tt*H: J^*# *#f>| 

^-fcft cDNA itf, ^r^^^ RACE ^ (RACE- cDNA^^itr if # -f PCR ft 

&#&*P#|ftfc4t&.lh& (Sanger et al. PNAS, 1977, 74: 5463-5467) Mfc. 

Xm&**ft. *H9*n*L0+&1ktb cmkfiw, cdna# 

15 81. 

*jfcsa + , ik^fktt&ftjrF^ 3-o-^##n 19 ft 

^-f T7 ,8 ft;$::i£.$c#. (Rosenberg, et al. Gene, 1987, 56: 125); 
^#£Sfl& + ;&:i£ftpMSXND;£3£$<fc(Lee and Nathans, JBioChem. 263: 3521, 1988) 

*«*tt**Aft»^ft^*tt«^3t^«^*ftz 1 «fefl:^ 3-0-$£## 
SI 19^DNA^aJ^^3t^#^/tt^^#&&*ii«^. 
30 ifiDNA^Tlt, DNA^^Tit, ft* iftft* * (Sambroook, et al. Molecular 
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York, 
1989). ft&%mkftn^%&&&m&&&fr*ito&%%%*±.^ K#*idUtA 
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ftft SV40 Jl^-J-, LTRs &^^^T^JII@* 

*ft?ADNA B *., *#*i&*i0ii|300 *tf£ 

&^£^7feg-6 (gfp), *A-f^A4fir«Hiv:M4i^#9*«ttt^. 

20 &jfe2flflfe*P;fciftS2ja&Sf9; ^#*fflj&&&i CHO, COS & Bowes JH^$&J&#. 

MgCl,. *P;fc??£, #-ftHfcTT«*#«.W*3*^. 
25 £*±**;»4Mfc. DHAftjfcfrfc: *#ttft#L 

fittffc&Zi&jlf* 3-0-#*##fl* 19 (Science, 1984; 224: 1431). 
30 (l)./S*Jfttftt4lM9A ^fc^SfeJIf* 3-0-^|fe#^B|19 ft#&#&(2££ 

(2) . JMUt'l' #4Mr±&Jft; 



-10- 




<3>. A##*rt*B* + ^fl, lfeft*6Jt. 

5 *#-&ttffl. 

10 ft»JR#, ft**** 

# (HPLC) ^i****** * fi^#^. 

me, w±B*zm* ajk*. my 

15 

*£&&jfc;in,*J + #;&iL6S (at) */*&ffJHF**jM*tt. fcAiaUfe*® 

3fe&£&ffF&&g-6 (HSPG) ft^ftpTlt&Ailai AT^Pit^jkBl^^fc'fk, AffiiB 

#£##B| (3.-OST) . 3H>ST6Mfc&###***J^:5&tt*tt f ' 
20 $«$jk&#Jf;. 

25 ^IJlb pTJ<L, *ifeW^^^^Sfelf*3-0-^||##B|l9^^#^#^^^ 

10, Jfft, Mr«, 
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- kit mm, mmm. m&*m> ®&tm, *tm. %®m, mm 

^te##i±*F*, »*«> 

10 

15 * 3-<H*£*0* 19 ttft*!ltt:*rft. *#«JlftttftZ,*jlF* 3-0-^##B| 

19 ttJMIft^fti&tttMtz.ttJF* 3-o-^^##^ 19 & 

3-o-^4i##^ 19 Bt^tuiz, 

25 A4#M*At', ^^J^^^^^^^*3-0-^##^19^^ 

^mmsL^mmmummA^mA^AmmM. m±&m&to+mtimmr 
m. m^mz.mxfm 3-0-* 

30 ^-J^fi^iS. 
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• 

5 (MA, *H#) ##£#J^/8^#SA&&J&, 

&&fe^PB.-^&&;§&7|t(Kohler and Mil stein. Nature, 1975, 256:495-497), 
= AB-a****tt#. BBV-***tt*4jc. #Aft&E:*»#A*ftT»r 

^E^W^ttfr^e,*^**^/ 46 (Morrison et 
10 al ,PNAS, 1985, 81: 6851). la^fti^Mtt^ftiOI.S. Pat No. 4946778) 

tt*MtZ.lMF* 3-0-i«##gf 19 ttttfMn8i t Aftfi»ft**t*+. * 
tt**£ttJif* 3-0-$H##B| 19. 

ftih^xf*rt*--#*IP.'frWAlfe#*. Mcil&ltjlF* 3-0- 
Z,*Jff* 3-0-^##B| 19 PB<£#j&j!&. 

25 ^H^A&I^&tefcllJfcfcZifcflf* 3-o-^H^#H 19 ^.f-^^-^ 
&Mlfc*;H(JMrft*>tt. J.*# fish *A^*#Aft«lJi[. « 

##B|19&#tfjl!«^. 



-13- 




fc)^i£it;fi^*&£#tt^&£,sUlf* 3-o-$H##b$ 19, 8t#tirt#&fttt 
10 fc. #*#$tt«9«fcJl!Zjfc/fMt 3-o-#|k##8& 19 

15 41****4***. 

«HW*&ZiSfc/ff# 3-0-#|fc##f| 19mRNAft£&#&(&&&;ONA*iDNA) 

u$L®n&#L*2twtbmm*-ti. &n&-ftm#&&frMft%. rna ^^#rna 

^^^RNA^DNA^^pr^a^^^RNA^DNA^^Tlt^, #P®;fe#$. 
20 ttJ&4fc#^ft&^Jtft£##Bfett&# . RNA jfr-J- T*Tiii±«*$& RNA 

ft DNA/MJ£**MMM#*fc*. bNA#^e,ft^9||tttttt RNA£^#j£5 

ft*fMfcZJfcJf* 3-0-^^##^ 19 tt£*#*^#i t £ffc*Z,*ffi : # 3- 
25 0-*g##* 19 fti^ift. ft«»ttJtZ.*JF* 3-0-***** 19 ft £ 

tt**^-f*«**Zi*/lf* 3-0-***** 19 tt*&.5$jft£&tfitti&T 
SfeSfc^&JJf* 3-0-f*^##S$ 19 ***«*Z.*JF* 3-0-^# 

®m 19 ft DNA^^^^^**^**^^***^*^* 3-(HH4fe»- 
#BM9 Southern Northern 

^B^^#^#^^-^^^^#^^4t®^#^?!l(Microarray)^DNA 
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• ••• .* . 

fl**Z,ft/IF* 3-0-#£##6| W^^Sl^iltTRNA-jR^BMt^J&OlT-PCR) 

# 3-0-$£##Bf 19 tiUft&ft/ff*- 3-0-#£##B$ 19 

5 A4^jE«rXFiLa[MZ.tt^3-0-!ftjgtt#R|19 DNA # 8MB Hi ft A 

Southern DNA 

m Northern *pi£&. Western 9Ji£&pr H&£l<f£B***£. 

Afro**., ^#cDNA#j^PCR3i4fc(fti&15-35bp), ^ flI&te-F ffe-fe 

/8*ifcWWaM**it3l*. at4t*«l^r^. 

cDNAjf . 

^Jfeafcfr #J&Verma#, Human Chromosomes: a Manual 
of Basic Techniques, Pergaraon Press, New York (1988). 

&^&Bffl&&*£#. ^S*fc#"STJ8.-5 1 ^*i, V.Mckusick.Mendelian 
Inheritance in Man ("if alii Johns Hopkins University Welch Medical Library 
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I I 

*4fef^B^3»fti7^#20kbMj&-? t -^*H). 

ffll^^!^^^^ftJ3f*3-0-^##^19^P3-OST^^^^!lllI^# 
ftttB. ±^JlIA**Z,*/ff*3-0-*4fe##*19, T*^3RI*3-0ST. #fl 

25 a 2 ^ftftfMfcZ.ftJF* 3-0H*£##* 19 

(SDS-PAGE). lMDa^ff^jfttt^*. ft **f#*^* & ft****. 

30 «&M$,&#*P Sambrook #A, ^£f£r: (New York: Cold 

Spring Harbor Laboratory Press, 1989) *#f3£ ft #j3&r I§#f3t 
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• • • * _ 

%&fo&&^/&/'&ifr--&&&L%LABB&M^ ^jQuik mRNA Isolation Kit 
(Qiegene ^^/^ft ) A&RNA + ^&poly (A) mRNA. 2ug poly(A) mRNA£i£#3U£ 
J&cDNA. ^Smart cDNA# & ($gClontech) #cDNA#&£fa#Af>JpBSK(+) 

5 ^^(Clontech^^^fp)^^^^^, #^DH5a, ^H^j5^cDNA^. ^Dye 
terminate cycle reaction sequencing kit (Perkin-Elmer^ii)/* jfpABI 377 ^ 

^^^(Perkin-Elmer<^fl)tJ^^^|^6t|5^3'«^^^. &m%.$)cdMft 

e,^^^DNA^j!l^|&^(Genebank)^tk^, -^&|£:0425dl0 
#>cDNA#?»J3/$r#DNA. iti±^-^^JBI^^^M^^#AcDNA^aa4^l^ 
10 $J£. gR&ty, 0425dl0^E^^^cDNA^1373bp ( frSeq ID NO: lfft f: ) , 
A^46bp^573bp^-^528bp^^(^^a^ ( ORF) , ^-'MSfttg-SM ( ftSeq 
IDHO:2J9f*). «1#jfc&&^3jpBS-0425dlO, &4ttft&Jt4-£*9MZ,ft 
*f*3-0-*£tt£*19. 

15 %fo®2: cDNA 

Bias t^l/f (Basicl oca 1 Alignment search tool) [Altschul, SF et al. 

J. Mol. Biol. 1990; 215: 403-10], £Genbank, Swi s sport #&##3£frl*|^;&:&. % 

20 ^ft^6£Genbankft>£A-f ;$AF019386„ #6 jfc&^^Kl, m#&M 
^^^^47%; ^'£3769%. 

^^3: ffiRT-PCR^^^ir^^^Z J ^*3-0-^##g|19^^® 

MJ&®&)&&KM%&fo, l^ol igo-dT# 5| &&#i£#^,&^J&cDNA, fh 
25 Qiagenel$T£*N&&tt^, $ T7'J 51 #7^PCRr : 

Primerl: 5'- CCAGCATATTTTATCACAGAGGAA -3' (SEQ ID NO: 3) 
Primer2: 5'- CATAGAGTAATATTAATCCATTCC -3' (SEQ ID NO: 4) 
Primer liHi-fSEQ ID NO: l#5'$ft#lbptf jEfc##]; . 
Primer2^SEQ ID NO: lft + $3'*&&ft##|. 
30 if$&&lH|&#: #50 p 1 tp^SOmmol/L KC1, lOmmol/L Tris- 

Cl, (pH8. 5), 1. 5mmol/L MgCl 2 , 200 m mol/L dNTP, 10pmol5l#, lUlftTaq DNA3£<^8& 
(Clontech^^l f- ft) . &PE9600gJDNAj&#Jf;$. (Perkin-Elmer^) ±.&~FfMk1fcEL 
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#25>J\$$: 94°C 30sec; 55°C 30sec; 72°C 2min. ^RT-PCRftflU P -acting 

1**l££*8|pCR*flUi (Invitrogen^/*& ) . DNAtfpJ iflPCR^&tt 
DNA^'JJjSEQ ID NO:l^r^Wl-1373bp*^#H. 

5 

^jfe^4: Northern ^^^*ttZ,ftffl : *3-O-^|4fe#^B|19*0W*a^: 

ffi-#^Hm4RNA[Anal. Biochem 1987, 162, 156-159]. Wkffeft 
4UMElMfc##&, BP^4M^#,M-25raM^#^, 0. 2MZJ&4fc ( pH4. 0 ) tfifi 
&&ft*)%L, iPAlftf^W^^l/Sfr^WHtir-^A* (49: 1) , JR^ftrir. 

10 ilPA^^Sl (O.frfrft) ##ft^4bA<fe#a|RNAft%. ##£!]&RNA?Jl 

JUfl70%Z,l*&3fr. ^i^^*"* 1 . ^I20ng RNA, £^20mM 3-<N-«S|#fc) P"3# 
& (pH7. 0) -5mMZ,$#J-lmM EDTA-2. 2M»F&ftl. 2?«fJ»**JRJi^ fe*. 
#MI*#MMUIU:. tfct- 32 P dATPit3t^§l#7^^^- 32 P-#ie6tlDNA^#. JJf^ 
^DNA#4h^Sl^^^PCRr^^^^Z 1 ^JiT*3-0-^^^#f*19^E^^(46bp 

15 m573bp). #32P-#i&tt&# ( ^2 x 10 6 cpm/ml ) J? 7 RNA&SuB Sfc£fifc&j&&- 
^&*^42°C&&:c±&, i£^?fc&^50%lF®feJ&-25mM KH 2 P0 4 ( pH7. 4 ) -5 x SSC-5 x 
Denhardt's>£#[ 3*200 m g/ml££#DNA. ^^il^ , #$IJ&&1 * SSC-0. 1%SDS+ -f55°C 
&30min. {&Js, ^Phosphor Imager^ft^^P^*. 

mi&SEQ ID NO:l^ffll^f^^«5B:^^I, tt#tfi-:tf4WM±r*5lfc, ftrt 
*P~F: 

Primer 3: 5'- CCCCATATGATGAACTCATCCATCAAGTTGTTG -3' ( Seq ID No: 5 ) 
Primer4: 5'- CCCGAATTCTTAGGGCCAGTTCAATGTCCTCCC -3' (Seq ID No: 6 ) 
25 JkWft5l*W5'i|^J^*NdeI^BcoRm-ia^A. 0 ^H05'^ 

3*iftttaS«J##|, NdeI^PBamHI^#:A^>&-f-*^^^^pET-28b(+) (Novagen'A 
iq^ft, Cat.No. 69865. 3)±fta&#44rt#tHk£. M'^fr^-fc H tt&BttpBS- 
0425dl<Ufr#A*Mfc, 3&?TPCRjSL&. PCR&&£#3j: *j 1 + ^pBS-0425dlO 

MfelOpgv 5|#Primer-3^PPr iraer-4M!l^l0pmoK Advantage polymerase Mix 
30 (Clontech^^J/ 11 ^. ) ljil. #££#&: 94°C 20s, 60°C 30s, 68°C 2 min,#25>M6 
if. ^NdeI^BamHlM"J^ri#/ c #l^lt^pET-28(+)^^.^, M'J HJ 
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&&#?Ji£#ttPBtejfclS: ( P ET-0425dlO) M&#ft*#Mf& 
BL21(DE3)plySs(Novagen^fJ/ c fn). &^-M|S£jft ( ^>fc&30 M g/ml ) ftLBjfc^ 
-fc±#BL21 (pET-0425dlO) &37°CJ£#:M;tf&£-fc$, ;foAIPTG£^&& 
5 lmmol/L, ft&JfrJM'M*. fiA^***. *^<fc*J:Jt. £!t&-56 

(6His-Tag) ^ft^M&His.Bind Quick Cartridge ( Novagen^ 
HjMrJ&tf. #«l TftifcW M ^S-^^EftZittJIf *3-(Hl4&##*19. gSDS-PAGB 
&19KDa*HM(|-.*L-tt*# (H2) . ^*-€##EPVDFM±^Bdams^ 
J*3afefTW-i*A*tt^^^*f, ^^N-jjjUS^^Ifeft^SBQ ID NO: 2^^^N-^15^^ 

10 IMIH^R. 

15 NH2-Met-Asn-Ser-Ser-Ile-Lys-Leu-Leu-Ile-Ile-Val-Arg-Glu-Pro-Thr-C00H 
(SBQIDN0:7). A-ttti m&&A£4-, #&#&: 

Avrameas.et al. Immunochemistry, 1969; 6: 43. ^4mg_hi^jfiL^S-6 &fk%-'&' i fa1P 

20 * + «*6A-SepharosoAtt*Wtt«r*Ailjir + ^*AlgG. 

&^&ft#,#ttftSepharose4B£J^ ffl *^Jft*f*^AlgCt^*tt#&tt*. 
^^^iiEB^^^^^##^ife^^ZL^^3-0-*j|^#^19^^. 

^^##^^7n^9^iEirfiiKA#r3£iatR^jiafiA cdna x&&$lu 

30 ^ikMAlFBMJM^M^^ttM SEQ ID NO: 1 + &&2b^:£ttStt? 

iM 5 *!*^**^** 1 *;**]. M&&;^&&«epi£^ Southern £pi£&. 
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Northern fefl#*##att##M#£H&MMJb£ft 

SEQ ID NO: 1 ttn*3*ttJM*#**ft; 

SEQ ID NO: 1 #H*£#htt4tt***M'&. **ife«3M*J*l*alE*^ 

SEQ ID NO: 1 *4#4U*4hftM-&/flfM&jMh &£ 

15 1. 18-50 >M***; 

2, GC^iib 3096-70%, A*M#ttJM£*&*JP; 

^#^JRI-^**#^?>JEJ* (BP SEQ ID NO: 1) ^H'fi^^X. 

3Hf 1 (probel), jR-Ftf-HIMh J? SEQ ID NO: 1 $}&®frfr%,<km 
25 $3&5#(41Nt): 

5'- TGAACTCATCCATCAAGTTGTTGATCATTGTCAGGGAGCCA -3' ( SEQ ID NO: 8 ) 

2 (probe2), ftg^ SEQ ID NO: 1 &}&Wft&& 

#£*h#&tt#&&$#?,| (41Nt): 

5'- TGAACTCATCCATCAAGTTGCTGATCATTGTCAGGGAGCCA -3' ( SEQ ID NO: 9 ) 
30 ^^TA^##l^^^^*?'J^^^^«Jt*K^^^Tfr##^*)t: 
DNA PROBES G. H. Kel ler; M. M. Manak; Stockton Press, 1989 (USA) VX&JLtM 
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1, ^#4N&*#£& + *JRDNA 

5 (pbs) AM*-m + . A**************. *f^+jfi[*#a»aJB. 2) 

K lOOOg 10 dHK 3) JSJH&aMM-* (0.25mol/L 25mmol/L 

Tris-HCl,pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl 2 ) ( lOml/g). 4) 

^4^^t^^*L»K^*^*MlR*«, 5 ) 1000g^/^10 

6) ^m^iBlfe^ (#■ 0. lg **J&&#*;&P l-5ml), lOOOg ftifc 10 

10 7) AfLiUft^jftSA^ ($0.1g*%9fl##ft;ftl>liil). 

2, DNA 

1 ) m 1-1 Oml ^ PBS ft&Jfe, lOOOg 10 2) ft**0JtUIMiF& 

£&#3ft£tt&Ji& ( 1 * 10 8 ftft/mi ) looui AM**. 3 ) *i sds s& 

ttBfelfttlX**, #PH&ft&/**. it-^^#^>10 7 ^|feBt#i5'Jrm. 4>*P 
3r6SI K S^&A 200ug/ral. 5 ) 50°C &&&& 1 />fthft& 37°C 6) 
*«T: *J**(2S: 24: 1 ) #H, + 10 ^H+. 

7) #;MBfc#S*Mf. 8) 
20 #^^(24: ^^10^#. 9)#^DNA^^#^M*fU 5 . &^&fT DNA 

3, muttftftftizjtft* 

1 ) # 1/10 ^ 2mol/L Sl#4fc5fP 2 100XZ,#*ipj DNA + , 

&-20°c&si/htt3££3i&. 2)*^io^#. 3) ^ic?«ftajjft«ajz l #. 

25 4) /fl 70%*Z,# 500ul &3fcft2fe, 5 5 ) /jMfc&Hijfttt iB £3 500ul 

RB«#**»TE, jft^DNA*^**, # 1-5x10' laMtfW^^ 

30 *Jlul. 

bit* 8-13 jMMua-f &m**nM, * jan *ri#$*r& 14 

8)#RNAB>Aip5(|DNA** + , lOOug/ml, 37°C #2ft 30 9 ) >A 
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SDS #g-6P! K, ^^JS'J^ 0. 5%lfB lOOug/ml. 37°C 30 10) 

( 25: 24: 1 ) 10 11) 

*MS, ;9##^ftSK/fr: ##£(24: 1 ) $ *f#Jt, fcifclO 12)*K?#&. 
> 1/10 fMK 2mol/L fggMA$> 2.5 #.^Zi^, fc^Jfr-20°C 1 >Mtf. 13) 
5 « 100%Zi#ifc*^JjL, SVf*. tiM, tt«njr 3-6 jtff. 14) 

MS. A 260 ^n A 280 Gift*) DNA 15 ) ^&£#;&-^-20°C. 

1) 51 4x2 9fc£S**tt4JMMMMft <nc &), J84MteXJ:«&&ifiA#tt 

io M*#«jR . 

2) MlRXf*S*lS4fc2h A^#$Ui, 

3) Si^OI^ 0. lmol/LNaOH, 1. 5mol/LNaCl ft$gftj: 5 fr$> ( ), t&^g. 
■f^iPi* 0. 5mol/L Tris-HCl ( pH7. 0 ), 3mol/LNaCl ft#t£ft_b 5 fr® ( ), ^ 
^. 

15 4) *-f-T-^ilt«+, UX4g$P&#, 60-80°C#£^&2/Mtf. 

1 ) 3 *j lProbe ( 0. 1OD/10 n 1 ), ;frA 2 n IKinase 8-10 uCi y- 32 P-dATP+2U 
Kinase, 20 m 1. 

2 ) 37TC 2 ^jNfcj-. 

20 3) *i 1/5 ^6^^31^**1 (BPB). 

4 ) 5±Sephadex G-50 

5 ) "P-Probe ( ^ Monitor )„ 

6) 5*/*, 10-15 tf. 

7) ^*fqfcttJtt*Hte** 

25 8 ) &&%-fy^%foJZ;W%m%®4r® "P-Probe ( #-Afc;«&y- 3J P-dATP ). 

##JtS^HM + , 3-10mgfi^^(10xDenhardfs; 6xSSC, 0. lmg/ml 
CT DNA DNA). ), Mft&Ofc, 68°C 2 vMtf. 

ABU*!**: 
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*• * fr • ft m 

i i 

l) 

2 ) 2xSSC, 0. 1KSDS t , 40°C & 15 ^# ( 2 * ). 

3) 0. lxSSC, 0. 1%SDS 4" . 40°C^,15^# (2^). 

4) 0. lxSSC, 0.1XSDS+, 55°C$fe30## (2&), gffilfc^f. 

5 

2)2xSSC, 0. USDS*. 37°C & 15 ^ ( 2 ). 

3 ) 0. lxSSC, 0. 1XSDS + , 37°C jjfe 15 ^# ( 2 # ). 

10 4) 0. lxSSC, 0. 1XSDS «f» 40°C ^ 15 ^# ( 2 # ), Sjftflfc-f. 

-7o°c, x-^^m^ <&#i*nft***jtt4feaiiffi&). 

20 

8 DNA Microarray 

(DNA Microarray) £ Bffr*£|S*$*£*i*ftl&& 

25 MMdMff&tttirAttBtt. **«tt#4MM**fMlfi dna 

& * # # . *P *T # W Xt DeR i s i , J. L. , Lyer, V. &Br own, P. 0. 
(1997) Science278, 680-686. A Xifo Hel le, R. A. , Schema, M. , Chai, A. , Shalom, D. , 
30 (1997) PNAS 94: 2150-2155. 
(->*# 

4Mt*M<*£* cDNA #i+ 4000 &%&%$LmW%ft DNA, 
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500ng/ul M Cartesian 7500 &#$.($ g MS Cartesian Ai 1 *^ 

JflT-t, £5&3LMBz&% 280>im. ^Jfc, S-^#?*h& 

+ *Jtt^T*WlL DNA B*£**tfJ:*#J**>K 

5 



1. 


******* 4 


2. 


0. 2%SDS 1 


3. 




4. 




5. 


95°C** 2^; 


6. 


0. 254SDS 1 


7. 


ddH 2 0>+&ff#:; 


8. 


3fciS 25°Cte#^Hf*MM3. 



( - ) &##i£ 

15 ft-&&fr&)}kBtff%fif&*&$k&u&M t #% OligotexmRNAMidi Kit (1^ 

g QiaGen 4^ ) £fe ft raRNA, at i± & & * ^ JHl # ^ i£ #J Cy3dUTP (5-Amino- 
propargyl-2'-deoxyuridine 5>-triphate coupled to Cy3 fluorescent dye, $7' 
$ Amersham Phamacia Biotech ^fD^iBiE'tfp^^^ raRNA , ft$tft&M 
Cy5dUTP (5-Amino-propargyl-2*-deoxyuridine 5*-triphate coupled to Cy5 

20 fluorescent dye, Amersham Phamacia Biotech ^f))#ie#F$^ 2* mRNA, |£ 

Schena, M. , Shalon, D. , Heller, R. (1996)Proc. Natl. Acad. Sci. USA. Vol. 93: 10614- 
10619. Schena,M.,Shalon, Dari., Davis, R.W. (1995) Science. 270. (20) : 467-480. 
( = ) 

25 ^fllftifc £ U±m ft ft UniHyb™ Hybridization 

Solution m% TeleChem *afcfT&& 16 /MM", IS^^M (1" 

SSC, 0. 2%SDS ) ftSM^ ScanArray 3000 ($g||g! General Scanning 

n ) &*T##, Imagene &# (MSI Biodiscovery ) 

iHfr&BS, JMUM^Att Cy3/Cy5 bk<&, *fc4fc*-f 0.5^f 2 ft 

30 

£lHMMfc$, Cy3signal=8722. 76( *D^^4fcW^tf[ ) , Cy5s ignal-6775. 36 
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# 7'J * 

(«-«#*: 

5 

(iii)#*I&@:9 

(2)SEQ ID NO: 1 #-(£.&: 
10 (i)#?>J#flE: 

(A)-fc&: 1373bp 
<B)*S: 
(C)<H4: Kfe 
(V) 

15 (ii)^HS: cDNA 

(xi)#?'J#3£: SEQ ID NO: 1: 
1 CCAGCATATTTTATCACAGAGGAAGTTCCAGAAAGGATTTACAAAATGAACTCATCCATC 
61 AAGTTGTTGATCATTGTCAGGGAGCCAACCACAAGAGCTATTTCTGATTATACTCAGGTG 
1 2 1 CTAGAGGGGAAGGAGAGGAAGAACAAAACTTATTACAAGTTTGAGAAGCTGGCCATAGAC 

20 181 CCTA ATACATGCGAAGTG A ACACAAAATACA A AGCAGTAAGA ACCAGCATCTACACCAAA 
241 CATCTGGAAAGGTGGTTGAAATACTTTCCAATTGAGCAATTTCATGTCGTCGATGGAGAT 
301 CGCCTCATCACGGAACCTCTGCCAGAACTTCAGCTCGTGGAGAAGTTCCTAAATCTGCCT 
3 6 1 CCAAGGATA AGTCAATAC AATTTATACTTCAATGCTACCAGAGGGTTTTACTGCTTGCGG 
421 TTTA ATATTATCTTTAATAAGTGCCTGGCGGGC AGCAAGGGGCGCATTCATCCAGAGGTG 

25 481 GACCCCTCTGTCATTACTAAATTGCGCAAATTCTTTCATCCTTTTAATCAAAAATTTTAC 
541 CAGATCACTGGGAGGACATTGAACTGGCCCTAAAATAATATGTCATACAACACTATGTGT 
601 TGTGCCTGG AG ACACACA ATGTCTCCTGTAGATTAA AATATGCACTTTTCCTAGGCAGAG 
6 6 1 CTATCCAAGTCATTTTTCCATGTATATTTGTACATACGCAGTGTGTGACCAAATATAAGA 
721 TCAGTTCTTTTTCTACTG AAAATTTACGAAAAAAAAAAAATTGCTGTCTGCATAGTCGCA 

30 781 TCTTTTAAGCTATTTACAAAAGAGAAGAGGTGGTGGTATTGGGGGAAAGTGACTTCAGCT 
84 1 ATTCTCAAAGAGTTAGTCTTCCTTTGATTCAGAATTTGTCACCCGCCATTTTCATAGATT 
901 TAAGCCAAAAGATAAATGTGTGAAAAATCTACCAATGGCTGCCAAGCTTCAGCAAGTAGA 
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I -1 

961 GGATCCAGTGATGCATTTTTTTTTTTCCTAAGGGAAAGCTCCCTCTTTAATTCAGATGCT 

1021 GAATTGGTGCCATGAAAACAGAAAATGCTATTTTCTTATTATTTAAAAGAACGTCTTATC 

1081 TCATAAAATTGACATTGTTCCAAAGTTCTTGTGGTGATTTTGCACTATTGTTTTCTCGTA 

1141 TGGACCATGGTGTCACTTGTAGCATGTCAATCACACATTGGAAAGTCAAGTCCTTTTACT 

5 1201 TCCATGTTGTATGTCAACAGAGAGAAATGTCATGTACATAATGTATATTGTTGTAAATAC 

1261 TGGTTTC ACACTAAGTAATTCTATTTTGTAAACTG A ATATGGCTATTTA ATTTATTGTG A 

1 321 AAATTAAATTTATTGTGGTATTTAAAAATGGAATGGATTAATATTACTCTATG 

(3)SEQ ID NO: 2ftlt&: 
10 (i)#?'J*HE: 

(A)-fc&: 175^&|« 

(D)&#£# : 

15 , (xi)#?ij#i£: SEQ ID NO: 2: 



1 


Met 


Asn 


Ser 


Ser 


He 


Lys 


Leu 


Leu 


He 


He 


Val 


Arg 


Glu 


Pro 


Thr 


16 


Thr 


Arg 


Ala 


He 


Ser 


Asp 


Tyr 


Thr 


Gin 


Val 


Leu 


Glu 


Gly 


Lys 


Glu 


31 


Arg 


Lys 


Asn 


Lys 


Thr 


Tyr 


Tyr 


Lys 


Phe 


Glu 


Lys 


Leu 


Ala 


He 


Asp 


46 


Pro 


Asn 


Thr 


Cys 


Glu 


Val 


Asn 


Thr 


Lys 


Tyr 


Lys 


Ala 


Val 


Arg 


Thr 


61 


Ser 


He 


Tyr 


Thr 


Lys 


His 


Leu 


Glu 


Arg 


Trp 


Leu 


Lys 


Tyr 


Phe 


Pro 


76 


He 


Glu 


Gin 


Phe 


His 


Val 


Val 


Asp 


Gly 


Asp 


Arg 


Leu 


He 


Thr 


Glu 


91 


Pro 


Leu 


Pro 


Glu 


Leu 


Gin 


Leu 


Val 


Glu 


Lys 


Phe 


Leu 


Asn 


Leu 


Pro 


106 


Pro 


Arg 


He 


Ser 


Gin 


Tyr 


Asn 


Leu 


Tyr 


Phe 


Asn 


Ala 


Thr 


Arg 


Gly 


121 


Phe 


Tyr 


Cys 


Leu 


Arg 


Phe 


Asn 


He 


He 


Phe 


Asn 


Lys 


Cys 


Leu 


Ala 


136 


Gly 


Ser 


Lys 


Gly 


Arg 


He 


His 


Pro 


Glu 


Val 


Asp 


Pro 


Ser 


Val 


He 


151 


Thr 


Lys 


Leu 


Arg 


Lys 


Phe 


Phe 


His 


Pro 


Phe 


Asn 


Gin 


Lys 


Phe 


Tyr 


166 


Gin 


He 


Thr 


Gly 


Arg 


Thr 


Leu 


Asn 


Trp 


Pro 













30 (4) SEQ ID NO: 3ft#J& 

(A)-fcifc: 24$fc£ 



-27- 



(B) mSJ: #* 

(C) 4ttt: 

(ii)^H^: 

(xi)/?#l#i£: SEQ ID NO: 3: 
CCAGCATATTTTATCACAGAGGAA 

(5) SEQ ID NO: 4$}&& 

(i)#?'J$MiE 

(A) -fc&: 24^H 

(B) JHM: 
(04414: 

(D) ##&;fe: 

(xi)#?'J#3£: SEQ ID NO: 4: 
CATAGAGTAATATTAATCCATTCC 

(6) SEQ ID NO: 5 ft -ft & 

<i>#*l4*4E 

(A) -feft: 33^ 

(B) HS: 

<ii>fr**S: **** 
(xi)#?'J#3£: SEQ ID NO : 5: 
CCCCATATGATGAACTCATCCATCAAGTTGTTG 

(7) SEQ ID NO: 6$HgTJ& 
<i>#*HME 

(A) -feA: 33^H 

(B) J«: ®$L 

(C) 4Ht: #4$ 
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(xi)#?<J#i£: SEQ ID NO : 6: 
CCCGAATTCTTAGGGCCAGTTCAATGTCCTCCC 

5 

(8) SEQ ID NO: 7tttir&: 

<i)#*HME: 

(A) -fe&: 15^*Ufc& 

(B) H^: 

10 (D) a 14 

(xi)#?'J$i£: SEQ ID NO: 7: 
Met-Asn-Ser-Ser-Ile-Lys-Leu-Leu-Ile-Ile-Val-Arg-Glu-Pro-Thr 15 

4 

15 (9) SEQ ID NO: 8ftit& 

(i) #*)*HE 

(A) *&: 419fcg 

(B) mSl: 

20 (D)##£#: fttb 

(ii) ^MS»: 
(xi)##|#3£: SEQ ID NO : 8: 

TGAACTCATCCATCAAGTTGTTGATCATTGTCAGGG AGCCA 4 1 



33 



25 (10) SEQ ID NO: 9ftl£& 

(i)#?!)#3E 

(A) -fe&: 41** 

(B) *SL: #* 
<C)*H±: 

30 

(xi)##]#a£: SEQ ID NO : 9: 
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TGAACTCATCCATCAAGTTGCTGATCATTGTCAGGGAGCCA 
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4Sl^1£= 83/174 (47%), ft-ftlte- 121/174 (69%) 

Query: 1 MNSSIKLLIIVREPTTRAISDYTQVLEGKERKNKTYYKFEKLAIDPNTCEVNT1CYKAVRT 60 
5 MN SI+LL+I+R+P+ R +SDYTQV +K+K Y E+ + +N YKA+ 

Sbjct: 136 MNPS I RLLL I LRDPSERVLSDYTQVFYNHMQKHKPYPS IEEFLVRDG— RLN VDYKALNR 193 

Query: 61 S I YTKHLERWLK YFP I EQFHVVDGDRL I TEPLPELQLVEKFLNLPPR I SQYNL YFNATRG 120 
S+Y H++ WL++FP+ H+VDGDRLI +P PE+Q VE+FL L P+I+ N YFN T+G 
10 Sbjct: 194 SLYHVHMQNWLRFFPLRH I H I VDGDRL I RDPFPE I QKVERFLKLSPQ I N ASNFYFNKTKG 253 

Query: 121 FYCLRFN I I FNKCLAGSKGR IHPEVDPS V I TKLRKFFHPFNQKFYQ I TGRTLNW 174 

FYCLR + ++CL SKGR HP+VDP ++ KL ++FH N+KF+++ CRT +W 
Sbjct: 254 FYCLR-DSGRDRCLHESKGRAHPQVDPKLLNKLHEYFHEPNKKFFELVGRTFDW 306 

15 




20 
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